, mass-separated ion-beam deposition [4] , and sputtering techniques [5] . Ion-beam deposition occurs usually at around 300 K whereas CVD methods require substantially higher temperatures.
In contrast to (micro)crystalline diamond films (DF) consisting of purely fourfold-coordinated sp -bonded carbon atoms, the diamondlike films (DLF) In most studies hydrocarbon ions or reactants have been used, the properties of the film varying with the hydrogen content. Pure carbon films are usually harder and more wear resistant [4(b),4(c) [4(d) ], and 100-500 eV [4(c) ].
In this paper we present atomistic molecular-dynamics (MD) simulations of the growth of diamondlike films using a realistic many-body potential [6] for carbon. We study at the microscopic level the energy dependence of the quality of the growing film using a monoenergetic beam of neutral carbon atoms. The many-body potential is used to describe the collisions between the atoms as well as the structural relaxations and annealing. The inelastic processes due to electronic excitations are not important in the energy range studied and thus the electronic stopping power is neglected. We also focus on neutral carbon atoms; the true charge state is important for the first few collisions only. The energy range of interest is limited to below 100-200 eV. Our purpose is not to simulate any particular experiment but instead to isolate the part that interatomic collisions and subsequent relaxations play in the growth process.
As the substrate we employ an ideal diamond (100) film consisting of twelve atomic layers with 32 atoms each, i.e. , a total of N=384 substrate atoms. The two bottom layers are fixed to their equilibrium positions representing a semi-infinite crystal. The remaining ten layers are allowed to move with full dynamics. In all simulations the carbon-carbon interactions are described via the empirical classical many-body potential proposed by Tersoff [6] . The After growth the layers were allowed to relax for [5] [6] [7] [8] [9] [10] ps, keeping the simulation cell constant. Finally, full structural analysis was performed for the relaxed layers.
The density of the films was determined by cutting a slice in the z direction, moving this slice in small increments across the film, and finally averaging over the section in the z direction where the density profile remained roughly constant. A few outermost layers, corresponding at least to the penetration depth of incident particles, evident from the structure factor S = -'ge"" N;
were excluded in order to minimize surface effects. [The structure factor was determined for q =(2tr/a)(1, 1,0) for each section of the film corresponding to a full layer spacing in the z direction. ] The density p of the film as a function of beam energy is shown in Fig. 1 The pair correlation function g(r) is shown in Fig.  2(a) 
